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Description 

The present invention relates to a system for 
preparing a concentration solution for use as a 
medical solution, for example, dialysis fluid or re- 
placement fluid for hemofiltration or a concentrate 
for preparation of such fluids. 

Previous systems available for similar purposes 
normally start from one or more concentrates in 
liquid form. 

US-A-4 158 034 discloses how a concentrate in 
liquid form is mixed with water for preparation of a 
dialysis fluid. EP-A-0 022 922 and US-A-4 783 273 
disclose how two liquid-based concentrates are 
mixed with water to obtain a fluid intended for 
medical use, for example dialysis fluid. More re- 
cently, systems have been introduced using one or 
more concentrates in powder form. US-A-4 784 
495 discloses how one or more such powder-based 
concentrates can be used, possibly with the addi- 
tion of a liquid-based concentrate. 

US-A-4 848 916 discloses an apparatus for 
bulk mixing of bicarbonate solutions by adding 
bicarbonate powder to water enclosed in a mixing 
vessel. In order to promote the dissolution of the 
powder, the water is recirculated in an external 
recirculation circuit until the powder is completely 
dissolved. 

If a concentrate in powder form is used, where 
the powder is hard to dissolve, it can be difficult to 
achieve an adequately fast dissolving in the system 
according to US-A-4 784 495. Furthermore, the 
system according to said patent can become rela- 
tively complicated if it is desired to add several 
different, individually pre-packed powder-based 
concentrates. 

DISCLOSURE OF THE INVENTION 

The above-mentioned problems are solved by 
the present invention which relates to a system for 
preparing a concentrate solution for use as a medi- 
cal solution, for example, dialysis fluid or replace- 
ment fluid or hemofiltration or a concentrate fluid 
for preparation of such fluids, comprising a con- 
tainer, a supply means of pure water for supplying 
a predetermined amount of water to said container, 
recirculation means for recirculating said predeter- 
mined amount of water in a recirculation path in- 
cluding said container. According to the invention, 
the system comprises a plurality of vessels, each 
containing an in water dissolvable solid substance, 
said recirculation means recirculating said prede- 
termined amount of water in said recirculation path 
including said container and a first of said vessels, 
for at least partially dissolving the substance of 
said first vessel until a predetermined concentration 
is obtained for providing a partially prepared solu- 



tion, said recirculation means further comprising 
valve means for connecting said container to a 
further of said plurality of vessels for including 
each vessel one by one in the recirculation path 

5 replacing the previous vessel, for recirculating said 
partially prepared solution in said recirculation path 
for at least partially dissolving the substance of 
each of said vessels until a predetermined con- 
centration is obtained for providing said concen- 

10 trate solution. 

By means of this recirculation even a relatively 
difficult to dissolve powder-based concentrate can 
be dissolved. At the same time a liquid-based 
concentrate can be prepared in the container from 

75 one or more powder-based concentrates which, 
after preparation, can be conveyed to conventional 
dialysis machines which otherwise normally receive 
such liquid-based concentrates from one or more 
external containers. 

20 Preferably, the system according to the inven- 

tion comprises determination means included with- 
in the recirculation path for determining the con- 
centration level of the partially prepared solution of 
said recirculation path, whereby said recirculation 

25 means further comprising control means for termi- 
nating the flow through the one of said vessels, 
which is connected to the recirculation path, when 
a predetermined concentration level has been ob- 
tained as determined by said determination means. 

30 Thus, precisely the right amount of concentrate 

for the patient can be taken from each vessel. In 
other words an individual dosage can be obtained. 

Such determination means can be a conductiv- 
ity meter or other suitable means for measuring the 

35 concentration, such as a pH-meter or an ion-selec- 
tive meter. The same substitution can also be 
made for the conductivity meters mentioned in the 
rest of this description. 

Further details and features are included in the 

40 subclaims. Further advantageous objects and fea- 
tures appear from the following detailed description 
of a preferred embodiment with reference to the 
drawings. 

Figures 1-3 show in the form of a block dia- 
45 gram a preferred embodiment of the system ac- 
cording to the invention in its three different con- 
nectable positions. 

Fig. 4 shows a diagram of the measured con- 
ductivity in the above-described recirculation circuit 
50 with the supply of three different concentrates. 

Figures 1-3 are block diagrams of a preferred 
embodiment of the system according to the inven- 
tion in its three different positions. Figure 1 shows 
how a recirculation circuit 20 and a separate pow- 
55 der cartridge 5 are filled with water. 

The water is taken from an inlet 1 via a heating 
vessel 2 through conduits 3 and 4 to the powder 
cartridge 5. which is located between two connec- 
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tion pieces 6 and 7. When the cartridge 5 is filled, 
the water is further passed as shown in figure 1 
through a conduit 8 and a valve 9 to a detector 10. 
which detects the presence of water and/or con- 
centrate therein. The detection can include a cer- 
tain time delay so that the fluid will have time to fill 
the subsequent conduit 11, valve 12, conduit 13. 
valve 14 and conduit 15. 

At the same time, water is conveyed from a 
branch point 16 through a conduit 17, a valve 18 
and a conduit 19 to a recirculation circuit, which in 
its entirety is denoted by 20. 

This circuit includes a mixing vessel 21. a 
recirculation pump 22. a concentration measuring 
device 23, for example a conductivity meter, and 
connected between two valve units 24 and 25 a 
number of cartridges or other vessels 27, 28 and 
29 for one or more powder concentrates and possi- 
bly some liquid-based concentrate. When a suffi- 
cient quantity fluid is supplied to the mixing vessel 
21, the valve 18 is closed, which can occur under 
the control of a level indicator schematically shown 
by dashed line 30. 

Then, the recirculation pump 22 is started with 
the valve units 24 and 25 so positioned that the 
water passes through one of the vessels or car- 
tridges 27-29. In figure 1, vessel 29 is connected. 
When the desired conductivity is obtained, which is 
monitored by help of the meter 23, the next car- 
tridge 28 is connected, and then finally cartridge 
27. 

If the prepared fluid in the mixing vessel 21 
should include another liquid-based or easily dis- 
solvable concentrate, the dissolving can occur dur- 
ing the filling of the mixing vessel 21 with the 
vessel containing this concentrate being connected 
to the conduit 17. Such a vessel 31 is indicated in 
block-form in dashed lines. 

When the recirculation circuit 20 is filled, the 
valve 18 is closed as showed in figure 2. 

Similarly, valve 9 is actuated when vessel 5 is 
filled. This position is also shown in figure 2. Si- 
multaneously, valve 12 is switched from the posi- 
tion shown in figure 1 to that in figure 2. so that 
water from the conduit 4 can pass to a further 
vessel or powder cartridge 32 located between two 
connection pieces 33 and 34. When this cartridge 
32 has been filled, the water with dissolved con- 
centrate therein is conveyed through the conduit 
35, valve 12. conduit 13, valve 14 and conduit 15 to 
a main line or conduit 36 which includes a pump 
37 and a detector 38, for example a conductivity 
measuring device. This detector controls the valve 
14 so that it is switched to the position shown in 
figure 3. The fluid from vessel 32 is now conveyed 
instead from valve 14 via a conduit 39 with a 
dosage pump 40 to the main line 36 to a mixing 
point 41 upstream of a restrictor 42. This restrictor 
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42, together with the pump 37 and a gastrap not 
shown arranged further downstream, are used for 
de-gasing the prepared fluid. 

When valve 14 has been switched to the posi- 

6 tion shown in figure 3. the described system is 
ready for dialysis. An inlet valve 43 in the recircula- 
tion circuit 20 is thus actuated so the pump 22 can 
pump prepared fluid from the mixing vessel 21 to a 
mixing point 44, to which concentrate from vessel 5 

10 is conveyed via valve 9 and conduit 45. The appro- 
priate concentration of the dissolved substance is 
measured in this conduit upstream and down- 
stream of the mixing point 44. This can be 
achieved, for example, by means of a differential 

15 conductivity meter, whose measuring points are 
denoted by 46 and 47, respectively. The prepared 
solution can then be conveyed further through the 
conduit 45 with the help of a pump 48, which 
preferably consists of an accurately metering dos- 

20 age pump, and finally to the main line 36, in which 
the concentration is once more checked by means 
of a meter 49, for example another conductivity 
measuring device. This meter 49 then controls the 
pump 48. as shown by dashed line 50 in figure 3. 

25 Additional concentrate is then added to the pre- 
pared solution at the mixing point 41 by means of 
a pump 40 controlled by the measuring device 38 
as indicated by the dashed line 51. By means of 
this measuring device 38. which preferably consists 

30 of a conductivity meter, the final concentration of 
the prepared solution obtained from the system 
according to the invention is regulated. 

Finally, figure 4 shows a diagram of how the 
conductivity in the recirculation circuit 20 varies. 

35 Here it is assumed that the meter 23 consists of a 
conductivity measuring device and that the vessels 
27. 28 and 29 contain three different salts. Thus, 
between time tO and t1 one of these vessels is 
connected until the conductivity value c1 is ob- 

40 tained. Thereafter, the next vessel is connected 
until the conductivity value c2 is reached. Then the 
last vessel is connected which remains connected 
until the conductivity obtains the desired value c3. 
At this point the valve 43 is switched over so that 

45 the ready-prepared solution can be conducted to 
the mixing point 44. At this mixing point con- 
centrate from the vessel 5 is added. The mixture 
thus obtained is then led to a mixing point 52 in the 
main line 36 where it is mixed with water from the 

60 heating vessel 2. At the next mixing point 41. 
concentrate from the vessel 32 is then added. After 
a final check in the measuring device 38, the ready 
prepared solution can then be conducted to its 
place of consumption, as symbolized by an arrow 

55 53. 
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Claims 

1. System for preparing a concentrate solution for 
use as a medical solution, for example, dialysis 
fluid or replacement fluid for hemofiltration or a 
concentrate fluid for preparation of such fluids, 
comprising 

a container (21); 

water supply means (17) for supplying a 
predetermined amount of water to said con- 
tainer; 

recirculation means (22) for recirculating 
said predetermined amount of water in a recir- 
culation path including said container (21); 

characterized by 

a plurality of vessels (27, 28, 29). each 
containing an in water dissolvable solid sub- 
stance; 

said recirculation means (22) recirculating 
said predetermined amount of water in said 
recirculation path including said container (21) 
and a first of said vessels (29), for at least 
partially dissolving the substance of said first 
vessel until a predetermined concentration is 
obtained for providing a partially prepared so- 
lution; 

said recirculation means further comprising 
valve means (24. 25) for connecting said con- 
tainer (21) to a further of said plurality of 
vessels (27,28) for including each vessel one 
by one in the recirculation path replacing the 
previous vessel, for recirculating said partially 
prepared solution in said recirculation path for 
at least partially dissolving the substance of 
each of said vessels until a predetermined 
concentration is obtained for providing said 
concentrate solution. 

2. System according to claim 1. characterized 
by 

determination means (23) included within 
the recirculation path for determining the con- 
centration level of the partially prepared solu- 
tion of said recirculation path; 

said recirculation means further comprising 
control means (22, 43), for terminating the flow 
through the one of said vessels, which is con- 
nected to the recirculation path, when a pre- 
determined concentration level has been ob- 
tained as determined by said determination 
means. 

3. System according to claim 2. characterized 
In that said determination means comprises a 
conductivity meter (23) for determining the 
conductivity and thus the concentration level of 
said partially prepared solution. 
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4. System according to any one of the previous 
claims, characterized in that said recirculation 
means comprises pump means (22) for recir- 
culating the partially prepared solution in the 
recirculation path. 

5. System according to any one of the previous 
claims, characterized by withdrawal means 
(43) for withdrawing prepared concentrate solu- 
tion from said container. 

6. System according to any one of the previous 
claims, characterized in that said recirculation 
means comprises a pump means (22) for me- 
tering the concentrate solution to an outlet 
conduit for using said concentrate solution as a 
medical solution. 

7. System according to claim 6, characterized 
in that said recirculation means comprises an 
outlet valve (43) for connecting said container 
to said outlet conduit. 

8. System according to any one of the previous 
claims, characterized by a heating device (2) 
for heating said supplied water. 

9. System according to any one of the previous 
claims, characterized in that said supply 
means for water comprises a valve means (18) 
for terminating said supply of water when a 
predetermined amount of water has been sup- 
plied, as determined by for example a level 
indicator (30). 



10. System according to any one of the previous 
claims, characterized in that said plurality of 
vessels contains an excess of solid sub- 
stances, so that said concentrate solution can 

40 be prepared with the content of said plurality 

of vessels. 

11. System according to any one of the previous 
claims, characterized in that there are three 

45 vessels (27. 28. 29) containing three different 

salts. 

12. System according to any one of the previous 
claims, characterized in that each of said 

50 plurality of vessels is a cartridge. 

13. System according to anyone of the previous 
claims, characterized by a further vessel (31) 
connected in parallel with said plurality of ves- 

55 sels and containing a liquid-based concentrate 

solution intended to be included in the con- 
centrate solution. 
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14. System according to claim 13, characterized 
in that said further vessel (31) is connected to 
said water supply means (17) for mixing said 
liquid-based concentrate solution with water 
and supplying said mixture to said container 
(21). 

15. System according to any one of the previous 
claims, characterized by a level indicator (30) 
for terminating the supply of water when a 
predetermined amount of water has been sup- 
plied. 

16. System according to any one of the previous 
claims, characterized in that said recirculation 
means comprises a recirculation conduit for 
forming said recirculation path, comprising said 
container (21), said valve means (24, 25) and 
one of said vessels (29). 

17. System according to any one of the previous 
claims, characterized by further comprising 

a secondary vessel (5), containing an in 
water dissolvable solid substance; 

secondary water supply means (4) for sup- 
plying water to said secondary vessel for dis- 
solving said solid substance and forming a 
secondary concentrate solution; 

mixing means (44) for mixing said secon- 
dary concentrate solution with said concentrate 
solution withdrawn from said recirculation 
means for forming said medical solution. 

18. System according to claim 17. cliaracterized 
by further comprising 

a tertiary vessel (32), containing an in wa- 
ter dissolvable solid substance; 

tertiary water supply means (4) for sup- 
plying water to said tertiary vessel for dissolv- 
ing said solid substance and forming a tertiary 
concentrate solution; 

mixing means (41) for mixing said tertiary 
concentrate solution with said concentrate so- 
lution withdrawn from said recirculation means, 
possibly mixed with said secondary concen- 
trate solution for forming said medical solution. 

19. System according to any one of the previous 
claims, characterized by a conduit (3, 17) for 
supplying water from said water supply means 
(2) straight to one of said vessels (31, 27, 28, 
29) for flushing therefrom a predetermined 
quantity of said solid substance or liquid-based 
concentrate solution directly to the container 
(21). 



PatentansprUche 

1. System zur Herstellung einer konzentrierten 
Losung fOr die Verwendung als eine medizini- 

5 sche Ldsung. wie beispielsweise eine Dialyse- 

fiOssigkeit oder Austauschflussigkeit fur HSmo- 
filtration oder eine KonzentratflOssigkeit ziir 
Herstellung solcher Flussigkeiten, mit einem 
Behaltnis (21), Wasserzufuhreinrichtungen (17) 

10 fOr die Zufuhr einer bestimmten Wassermenge 

zu dem BehSiltnis und eine Rezirkuliereinrich- 
tung (22) zum Rezirkulieren der vorbestimmten 
Wassermenge auf einem Rezirkutierweg ein- 
schlieBlich des Behaltnisses (21), gekenn- 

16 zeichnet durch mehrere BehMlter (27, 28, 

29). von denen jeder eine in Wasser losbare 
feste Substanz enthalt, 

wobei die Rezirkuliereinrichtung (22) die vorbe- 
stimmte Wassermenge auf dem Rezirkulierweg 

20 einschlieBlich des Behaltnisses (21) und eines 

ersten der BehSlter (29) rezirkuliert. um die 
Substanz des ersten Behalters wenigstens teil- 
weise aufzulosen. bis eine vorbestimmte Kon- 
zentration erhalten wird, um eine zum Toil be- 

25 reitete Ldsung zu liefern, und 

die Rezirkuliereinrichtung weiterhin Ventilein- 
richtungen (24, 25) zur Verbindung des Behalt- 
nisses (21) mit einem weiteren der mehreren 
BehSlter (27, 28) fUr einen EinschluB eines 

30 jeden BehSlters einen nach dem anderen in 

den Rezirkulierweg unter Ersatz des vorausge- 
henden Behalters umfaBt. um die zum Teil 
bereitete Losung auf dem Rezirkulierweg zu 
rezirkulieren und so die Substanz in jedem der 

35 BehSlter wenigstens teilweise aufzulosen. bis 

eine vorbestimmte Konzentration erhalten wird, 
um die konzentrierte Losung zu ergeben. 

2. System nach Anspruch 1, gekennzelchnet 
40 durch in den Rezirkulierweg eingeschlossene 

Bestimmungseinrichtungen (23) zum Bestim- 
men der Konzentration der zum Teil bereiteten 
Losung des Rezirkulierweges, wobei die Rezir- 
kuliereinrichtung weiterhin Steuereinrichtungen 
45 (22, 43) zur Beendigung des Flusses durch 

einen der Behalter, welcher mit dem Rezirku- 
lierweg verbunden ist, wenn eine vorbestimmte 
Konzentration erreicht wurde, wie durch die 
Bestimmungseinrichtung ermittelt wird. umfaBL 

50 

3. System nach Anspruch 2. dadurch gekenn- 
zelchnet. daB die Bestimmungseinrichtung ein 
LeitfShigkeitsmeBgerSt (23) zur Bestimmung 
der LeitfShigkeit und so der Konzentration der 

55 zum Teil bereiteten Losung umfaBt. 



4. System nach einem der vorausgehenden An- 
sprUche. dadurch gekennzelchnet, daB die 
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Rezirkuliereinrichtung eine Pumpeinrichtung 
(22) 2um Rezirkulieren der zum Teil bereiteten 
Losung in dem Rezirkulierweg umfaBt. 

5. System nach einem der vorausgehenden An- 5 
spruche, gekennzeichnet durch Entnahme- 
einrichtungen (43) zur Entnahme von bereiteter 
konzentrierter LSsung aus dem Behaltnis. 



beitet zu warden. 

14. System nach Anspruch 13. dadurch gekenn- 
zeichnet daB der weitere Behalter (31) mit 
der Wasserzufuhreinrichtung (17) zum Vermi- 
schen der Konzentratlosung auf Flussigkeits- 
basis mit Wasser und zur Zufuhr dieses Gemi- 
sches zu dem Behaltnis (21) verbunden ist. 



6. System nach einem der vorausgehenden An- 
spruche. dadurch gekennzeichnet, daS die 
Rezirkuliereinrichtung eine Pumpeinrichtung 
(22) zum Zudosieren der konzentrierten Lo- 
sung zu einer AuslaBleitung fGr eine Verwen- 
dung dieser konzentrierten Losung als eine 
medizinische L5sung umfaBt. 

7. System nach Anspruch 6. dadurch gekenn- 
zeichnet. dafl die Rezirkuliereinrichtung ein 
AuslaBventil (43) zum Verbinden des Behalters 
mit der AuslaBleitung umfaBt. 

8. System nach einem der vorausgehenden An- 
sprUche. gelcennzetchnet durch eine Heiz- 
einrichtung (2) zum Erhitzen des zugefUhrten 
Wassers. 

9- System nach einem der vorausgehenden An- 
sprUche. dadurch gekennzeichnet. daB die 
Zufuhreinrichtung fur Wasser eine Ventilein- 
richtung (18) zur Beendigung der Wasserzu- 
fuhr. wenn eine vorbestimmte Wassermenge 
zugefUhrt wurde, wie beispielsweise durch ei- 
nen FUllstandsanzeiger (30) bestimmt wird, 
umfaBt. 

10. System nach einem der vorausgehenden An- 
sprUche, dadurch gekennzeichnet, daB die 
mehreren Behalter einen OberschuB an festen 
Substanzen enthalten. so daB die konzentrierte 
Losung mit dem Gehalt dieser mehreren Be- 
halter bereitet werden kann. 

11. System nach einem der vorausgehenden An- 
spruche, dadurch gekennzeichnet. daB es 
drei Behalter (27, 28, 29) gibt. die drei unter- 
schiedliche Saize enthalten. 

12. System nach einem der vorausgehenden An- 
sprOche. dadurch gekennzeichnet. daB jeder 
der mehreren Behalter eine Patrone ist. 

13. System nach einem der vorausgehenden An- 
spruche. gelcennzeichnet durch einen weite- 
ren Behalter (31). der parallel zu den mehreren 
Behaltern verbunden ist und eine Konzentratlo- 
sung auf FlUssigkeitsbasis enthalt. die dazu 
bestimmt ist, in die Konzentratlosung eingear- 



70 15. System nach einem der vorausgehenden An- 
spruche. gekennzeichnet durch einen Full- 
standanzeiger (30) zur Beendigung der Was- 
serzufuhr. wenn eine bestimmte Wassermenge 
zugefUhrt wurde. 

15 

16. System nach einem der vorausgehenden An- 
spruche. dadurch gekennzeichnet. daB die 
Rezirkuliereinrichtung eine Rezirkutierleitung 
zur Bildung des Rezirkulienft^eges umfaBt, wel- 

20 Cher das BehSltnis (21), die Ventileinrichtungen 

(24. 25) und einen der BehSlter (29) umfaBt. 

17. System nach einem der vorausgehenden An- 
sprUche. weiterhin gekennzeichnet durch ei- 

25 nen SekundarbehSlter (5), der eine in Wasser 

auflosbare teste Substanz enthalt, 
eine Sekundarwasserzufuhreinrichtung (4) zum 
ZufOhren von Wasser zu dem Sekundarbehal- 
ter, um die teste Substanz aufzuldsen und eine 

30 SekundSrkonzentrattdsung zu bilden, und 

Mischeinrichtungen (44) zum Mischen der Se- 
kundarkonzentratlosung mit der aus der Rezir- 
kuliereinrichtung entnommenen Konzentratlo- 
sung zur Bildung der medizinischen Losung. 

35 

18. System nach Anspruch 17. weiterhin gekenn- 
zeichnet durch 

einen Tertiarbehalter (32) der eine in Wasser 
auflosbare teste Substanz enthalt. eine TertiSr- 

40 wasserzufuhreinrichtung (4) fur die Zufuhr von 

Wasser zu dem Tertiarbehalter. um die teste 
Substanz aufzulosen und eine Tertiarkonzen- 
trattOsung zu bilden. und 
Mischeinrichtungen (41) zum Vermischen der 

45 Tertiarkonzentratlosung mit der aus der Rezir- 

kuliereinrichtung abgezogenen Konzentratlo- 
sung. gegebenenfalls vermischt mit der Sekun- 
darkonzentratlosung. um die medizinische Lo- 
sung zu bilden. 

50 

19. System nach einem der vorausgehenden An- 
sprOche. gekennzeichnet durch eine Leitung 
(3, 17) zur Wasserzufuhr aus der Wasserzu- 
fuhreinrichtung (2) gerade zu einem der BehSI- 

55 ter (31,27, 28.29) zum Ausschwemmen einer 

vorbestimmten Menge der festen Substanz 
Oder Konzentratlosung auf FlUssigkeitsbasis 
daraus direkt zu dem Behaltnis (21 ). 
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Revendlcatlons 

1. Systfeme permettant de preparer une solution 
de concentre destinee k §tre utilis^e en tant 
que solution m^dicale, par exempie fluide de 
dialyse ou fluide de remplacement pour h6mo- 
filtration ou fluide concentre pour la preparation 
de tels fluides. comprenant : 

un reservoir (21), 

des moyens de fourniture d'eau (17), ser- 
vant k fournir une quantity pr^fix^e d'eau au 
reservoir, 

des moyens de recyclage (22), servant a 
recycler la quantite prefix^e d'eau suivant un 
chemin de recyclage contenant le reservoir 
(21). 

caracteris^ par : 

plusieurs recipients (27, 28, 29), contenant 
chacun une substance solide soluble dans 
I'eau. 

les moyens de recyclage (22) recyclant la 
quantite prefix6e d'eau suivant le ledit chemin 
de recyclage contenant le reservoir (21) et un 
premier (29) desdits recipients, de fagon h 
dissoudre au moins partiellement la substance 
du premier recipient, jusqu'^ ce qu'une 
concentration pr^fix^e soit obtenue de fagon k 
fournir une solution partiellement pr^par^e. 

les moyens de recyclage comprenant en 
outre des moyens k fonction de valve (24, 25) 
servant a faire communiquer le reservoir (21) 
avec un autre recipient (27, 28) parmi les mul- 
tiples recipients, de fagon k introduire un k un 
chaque recipient dans le chemin de recyclage 
en remplacement du recipient precedent, en 
vue de recycler suivant ie chemin de recycla- 
ge la solution partiellement preparee, de ma- 
ni^re k dissoudre au moins partiellement la 
substance de chacun des recipients, jusqu*^ 
ce qu'une concentration prefix^e soit obtenue 
de fagon k fournir ladite solution de concentre. 

2. Systfeme suivant la revendication 1, caracterise 
par : 

des moyens de determination (23), inter- 
poses dans le chemin de recyclage et servant 
a determiner le niveau de concentration de la 
solution partiellement preparee correspondant 
k ce chemin de recyclage. 

les moyens de recyclage comprenant en 
outre des moyens de commande (22, 43) ser- 
vant a interrompre recoulement traversant ce- 
lui des recipients qui est branche sur le che- 
min de recyclage, lorsqu*a ete obtenu un ni- 
veau pretixe de concentration determine k V ai- 
de des moyens de determination. 



3. Systfeme suivant la revendication 2, caracterise 
en ce que les moyens de determination com- 
prennent un appareil de mesure de conductivi- 
te (23) servant k determiner la conductivite et 

5 done le niveau de concentration de ladite solu- 

tion partiellement prepares. 

4. Systeme suivant Tune quelconque des reven- 
dications precedentes. caracterise en ce que 

10 les moyens de recyclage comprennent des 

moyens de pompage (22) servant k recycler 
suivant le chemin de recyclage la solution par- 
tiellement preparee. 

76 5. Systfeme suivant Tune quelconque des reven- 
dications precedentes, caracterise par des 
moyens d'extraction (43) servant k extraire du 
reservoir la solution de concentre preparee. 

20 6. Syst§me suivant Tune quelconque des reven- 
dications precedentes. caracterise en ce que 
les moyens de recyclage comprennent des 
moyens de pompage (22) servant a fournir 
d*une mani^re dosee la solution de concentre 

25 k une tuyauterie de sortie permettant d'utitiser 

la solution de concentre en tant que solution 
medicate. 

7. Systeme suivant la revendication 6, caracterise 
30 en ce que les moyens de recyclage compren- 

nent une valve de sortie (43) servant k faire 
communiquer le recipient avec la tuyauterie de 
sortie. 

35 8. Systdme suivant Tune quelconque des reven- 
dications precedentes, caracterise par un dis- 
positif de chauffage (2) servant k chauffer I'eau 
fournie. 

40 9. Systfeme suivant Tune quelconque des reven- 
dications precedentes, caracterise en ce que 
les moyens de fourniture d'eau comprennent 
des moyens k fonction de valve (18) qui ser- 
vent k interrompre la fourniture d'eau lorsqu'a 

45 ete fournie une quantite prefixee d'eau, deter- 

minee par exempie au moyen d'un indicateur 
de niveau (30). 



50 



55 



10. Systeme suivant Tune quelconque des reven- 
dications precedentes, caracterise en ce que 
les multiples recipients contiennent un exc§s 
de substance solide, de sorte que la solution 
de concentre peut §tre prdparee avec le conte- 
nu des multiples recipients. 

11. Systeme suivant I'une quelconque des reven- 
dications precedentes, caracterise en ce qu'il 
est prevu trois recipients (27. 28, 29) contenant 
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trois sels diff^rents. 

12. Systeme suivant Tune quelconque des reven- 
dications pr^cedentes, caracterise en ce que 
chacun des multiples recipients est une cartou- 
che. 

13. Systeme suivant Tune quelconque des reven- 
dications pr^cedentes, caract6ris4 par un reci- 
pient suppl^mentaire (31) branch^ en parailfele 
aux multiples recipients et contenant une solu- 
tion de concentre k base de liquide destin^e k 
faire partie de la solution de concentre. 

14. Systfeme suivant la revendication 13, caracteri- 
se en ce que le recipient suppiementaire (31) 
est mis en communication avec les moyens de 
fourniture d'eau (17) afin de melanger la solu- 
tion de concentre h base de liquide ^ de Teau 
et h fournir ce melange au reservoir (21). 

15. Systeme suivant Tune quelconque des reven- 
dications precedentes, caracterise par un indi- 
cateur de niveau (30) servant ^ interrompre la 
fourniture d'eau lorsqu'une quantite pretixee 
d'eau a ete fournie. 

16. Systeme suivant Tune quelconque des reven- 
dications precedentes, caracterise en ce que 
les moyens de recyclage comprennent une 
tuyauterie de recyclage qui sert h former le 
chemin de recyclage et qui comprend le reser- 
voir (21), les moyens k fonction de valve (24, 
25) et Tun desdits recipients (29). 

17. Systeme suivant Tune quelconque des reven- 
dications precedentes. caracterise en ce qu'il 
comprend en outre : 

un recipient secondaire (5) contenant une 
substance solide soluble dans Teau. 

des moyens secondaires de fourniture 
d'eau (4) servant a fournir de I'eau au recipient 
secondaire afin de dissoudre la substance soli- 
de et k former une solution secondaire de 
concentre. 

des moyens de melange (44) servant a 
meianger la solution secondaire de concentre 
k la solution de concentre extraite des moyens 
de recyclage. afin de former ladite solution 
medicale. 

18. Systeme suivant la revendication 17, caracteri- 
se en ce qu'il comprend en outre : 

un recipient tertiaire (32) contenant une 
substance solide soluble dans I'eau, 

des moyens tertiaires de fourniture d'eau 
(4) servant h fournir de I'eau au recipient ter- 
tiaire afin de dissoudre la substance solide et 
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de former une solution tertiaire de concentre, 

des moyens de melange (41) servant a 
meianger la solution tertiaire de concentre h la 
solution de concentre extraite des moyens de 
5 recyclage, eventuellement meiangee k la solu- 

tion secondaire de concentre, afin de former 
ladite solution medicale. 

19. Systeme suivant Tune quelconque des reven- 
10 dications precedentes, caracterise par une 

tuyauterie (3, 17) servant k fournir directement 
de I'eau provenant des moyens de fourniture 
d'eau (2) k I'un des recipients (31 , 27, 28, 29) 
afin de chasser de ce dernier une quantite 
16 pretixee de la substance solide ou de la solu- 

tion de concentre k base de liquide pour I'en- 
voyer directement au reservoir (21). 
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Fig. 2 
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